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1. Overview of the Cyber Home Learning System (CHLS) 

  A pilot e-Learning system developed jointly by the Ministry of 
Education and Human Resources (MoE), Korea Education and 
Research Information Service (KERIS), and 16 Metropolitan 
and Provincial Offices of Education (MPOE) since 2004  

  First e-Learning system to be distributed nationwide and 
applied to the K-12 areas  

  Currently, around 840,000 students using the distributed Cyber 
Home Learning System 

  An organic system consisting of learning resources, human 
resources, and environmental resources to support the students 
and customize the online learning program according to their 
abilities  

  Individualized teacher’s help available to facilitate the progress 
of the students right at the convenience of their own homes and 
according to their own time and method, thanks to the Internet 

1. CHLS Overview 
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Learning content management system (LCMS) for the cyber home learning system   

1-1. Conceptual Diagram 

1. CHLS Overview 
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- Production and distribution of guidelines for Cyber Home Learning System development    
  ※ The guidelines are continuously revised to incorporate the new requirements of local 
       governments. 
- Development of standardized LCMS common functions, training of MPOE employees, and 
  technical support 
- Gateway for the management, sharing, and distribution of standardized contents  

1-2. Role Expectation for CHLS Development 
1. CHLS Overview 

KERIS 

MPOE 
- Implements the LMS project in accordance with MPOE criteria (objective, budget, etc.) 
- Linked with standardized, common LCMS functions 
- Development of a system integrating the LMS/LCMS and CHLS of MPOE modules 
  (assessment of academic level, advisory service, community, etc.) 



Korea Education and Research Information Service  7 


Cyber teacher 
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Cyber general adviser 

Contents ma
nagement 

Academic 
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Advice to the c
hild 
Advice result 

Parent comm
unity 

Cyber teacher community 

Career/Personal ad
vising  

Academic affairs 
Classroom administration 
Grade management 

Learning 
(self-learning) 
(teacher-aided learning) 

Individual academic level assessment, 
learning assessment 
(diagnosis, formation, management) Academic advice, personal advice, ca

reer advice 

Learning info. exchange 
communication support 

Learning t
racking 

Student 

1-3. Service System Workflow  
1. CHLS Overview 
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1-4. Why SCORM 2004 Specification? 

  Content aggregation model (packaging) 
    - To share and distribute KERIS’s elementary school level contents in a standardized manner and 
       middle school level contents as partially developed by each of the 16 MPOEs  
       ※ All 17 organizations are operating their own separate servers and learning management 
            systems. 

  CMI data model and API instance 
    - To deliver the partially developed contents in standardized format different from LMS and to 
       maintain scoring consistency for the contents including assessment  

  Sequencing and navigation rule 
    - To ensure that the dynamic learning path of the contents developed in units of sharable content 
      object (SCO) is consistently formed in all service providers in accordance with the original 
      intention of the contents developer 

  Metadata for learning resources 
     - KEM as Korea’s standard Educational Metadata Specification, exhibiting compatibility with the 
       LOM-based or DC-based metadata specification  

1. CHLS Overview 
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EDUNET 

Student  
Contents 

Teacher  
Contents 

KEM  

EDNET Tools/SW  
NTLC CHLS 

KERIS 

MPOEs 
Schools 

Teachers Students 

Research 
Institutes 

MoE and HR 

  NTLC: National Teaching-Learning Center services at the asset level 
  CHLS: Cyber Home Learning System for students’ services at the LO level 

1-5. Case Study of KEM Application (reference) 
1. CHLS Overview 



2. SCORM Application to CHLS 
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2. SCORM Specification Applied to CHLS 

Learning content management  
system (LCMS) 

Learning management  
system (LMS) 

Content packaging 
 tool 

Consultation management system 

Assessment management system 

Community system 

Distance conference system . . . . . Etc. 

(*ref: KERIS’s ISP report on the design and construction of Cyber Home Learning, 2004) 

-  Content aggregation model spec. 
-  Application of SCORM 2004  
   to sequencing and navigation 
   spec.  

-  CMI data model spec. 
-  Application of SCORM 2004  
   to API/API adapter for 
   communication spec. 

2. SCORM Application 
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2-1. Content Aggregation Model (CAM) Application Process 

Content packaging process 

Course organ
ization desig

n 

Learning reso
urce definitio

n 

Learning org
anization and
 resource link

ing 

Learning mod
el application Publishing 

Notes 
  Metadata is commonly applied when prepared from either SCO (learning resource domain) or 
   activity (course organization domain).   

  UI is limited to metadata editing only from the course organization design domain and metadata 
   entry only for "organization" and "item". 

(learning element group design 
i.e., learning element rank definition) 

(linking of logical structure 
and physical files) 

2. SCORM Application 
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- Course structure design window: Editing (add, delete, move, etc.) of learning object (rank definition) 
- Learning resource configuration window: Physical file labeling and resource addition 
- Attribute configuration window: Learning object and resource attribute editing 
- Resource management window: Packaging root folder resource search and management (media, image, 
                                                      sound) 

2-2. Content Packaging Tool (CAM) 

Quick  
menu 

of 
organization 

Quick  
menu 

of 
resources 

2. SCORM Application 

Learning resourc
e configuration 
window


Course organization
 design window


Restructure manage
ment window


Attribute configurat
ion window


Resource mana
gement window
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Organization and resources linking (1) 

Popup 
window 

2-2. Content Packaging Tool (CAM) 
2. SCORM Application 
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Drag & drop 

Organization and resources linking (2) 

2-2. Content Packaging Tool (CAM) 
2. SCORM Application 
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Edit properties 

  Organization elements 
  Resource elements 

Resources management 

  Media, sound, image preview, etc. 

Drag and drop 

  Supports the drag and drop function  
   from the resource management window  
   to the property setting window 

2-2. Content Packaging Tool (CAM) 
2. SCORM Application 
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Popup menu for metadata editing 

  Course level 
  Lesson level 
  SCO level 

※The mandatory elements (title, description, classification, etc) of the metadata must be entered in 
    detail since they can be referred to when the course is opened from LMS or retrieved by LCMS.  

2-2. Content Packaging Tool (CAM) 
2. SCORM Application 
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Metadata editing display (Mandatory elements) 
  Initially, only the basic (mandatory) elements are displayed (other elements are automatically 
   configured with default values). 
  To edit other elements (mandatory + optional) elements, click View All. 

Shows all metadata elem
ents 

2-2. Content Packaging Tool (CAM) 
2. SCORM Application 
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Metadata editing display (all elements) 
  This display divides all elements into 9 categories. 
  Clicking View Mandatory Elements causes the initial screen to be displayed. 

Shows only the 
mandatory metadata element

s 

Mandatory elements  
(displayed in red) 

2-2. Content Packaging Tool (CAM) 
2. SCORM Application 
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Efforts toward content aggregation model application 

  Development of user interface to facilitate CAM application even without full knowledge of the 
   SCORM specification not well known  

  Shorter work duration and improved learning effect by providing CAM templates 

  Emphasis on the need for standardization through regular education/training programs for 
   MPOE officials, developers, and operators  

Difficulties in content aggregation model application 

  Determining the aggregation level (granularity) from the design phase requires longer time and 
   trial and error 
  ※ Considering the development schedule and learning procedure, the first lecture (introduction
, 
       main study, evaluation, summarize, etc–, one hour) was classified as an SCO (learning 
       activity) unit. 

  Currently discussing how to satisfy the requirement to embed the RTE engine and  
   conformance test tool in the content packaging tool 

2-2. Content Packaging Tool (CAM) 
2. SCORM Application 
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2-3. Model for Applying Sequencing and Navigation (SN) 

3 content models applied to CHLS 

Introdu
ction 

Main 
study 

Evaluat
ion 

Summa
rize 

Introdu
ction Main study Evaluation Summa

rize 

Model 2 

Model 3 

Introdu
ction 

Pre 
requisite Main study Summa

rize Model 1 

Branching type 

  For Model 2 and Model 3, automatic branching by assessment score and selective branching  
   by learner allowed; Model 2 is more widely used, however  

※ Pre 
requisite 

Pre 
requisite 

Further 
study 

Supplemen
tary 

study 

2. SCORM Application 
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2-4. Content Packaging Tool (SN) 

Sequencing and navigation wizard 

Model 1 
(linear) 

Model 2 
(branch) 

Model 3 
(remediation) 

2. SCORM Application 
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2-4. Content Packaging Tool (SN) 

① Save template. 

② Open template. 

SN template management 

2. SCORM Application 
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2-4. Content Packaging Tool (SN) 

SN property management 

Sequencing 
property type 

(rollup, objective, etc.
) 

Detail sequencing 
property editing tab 

2. SCORM Application 
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SCO area 

LMS area 

Sample (model 2) 

Previous page in SCOs 

Next page in SCOs 

Next SCO 

Previous SCO 

2-4. Example of Learning Window by SN Standard (reference) 

2. SCORM Application 
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Efforts toward sequencing and navigation rule application 
  Development of user interface to facilitate CAM application even without full knowledge of the 
   SCORM specification not well known  

  Shorter development period and improved learning effectiveness by providing SN templates 

  Emphasis on the need for standardization through regular education/training programs for 
   MPOE officials, developers, and operators  

Difficulties in sequencing and navigation rule application 
  Cannot satisfy demand from the field to use auxiliary resources for K-12 contents  
 ※ For example, the syllabus, dictionary (e.g., foreign language subjects), and foreign language 
     pronunciation correction tool are most often designed as auxiliary resources. 

  Cannot satisfy demand from the field to include cooperative learning such as the bulletin board 
   and discussion in on-cum-offline lecture or contents 

  Cannot satisfy demand to improve the sequencing definition of the Manifest file for better 
   efficiency (e.g., source code extended by the repeat count of remediation) 

2-4. Content Packaging Tool (SN) 
2. SCORM Application 
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2-5. Conformance Test Tool 

Conformance test for SCOs 

Conformance test for KEM 

Conformance test for Manifest 

2. SCORM Application 
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Step in the co
nformance tes

t 

Conformance test menu 

Log of the 
conformance test result 

2-5. Conformance Test Tool 
2. SCORM Application 
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Efforts toward conformance test tool application 
  Development of user interface to facilitate CAM application even without full knowledge 
   of the SCORM specification not well known  

  Education/training to emphasize that the conformance test is a prerequisite to seamless 
   contents sharing and distribution  

  Regular education/training programs for MPOE officials, developers, and operators  

Difficulties in sequencing and navigation rule application  
  Field demanding the conformance test tool for communicating with LMS such as the test 
   suite distributed by ADL, although its localization has yet to be started  

  Since operating only under the JDK 1.4.2 version, demand for improvement in its use 
   without the need to install JDK by supplying the tool with embedded JRE  

2-5. Conformance Test Tool 
2. SCORM Application 
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2. SCORM Application 

2-6. Data Model and API (instance) 

<Photo source: SCORM Run-Time Environment version 1.3, ADL (2004)> 

Top LMS menu of th
e learning window 

Bottom contents 
of the learning w

indow 

Data model and API (instance) application 
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Contents area frame 

LMS area frame 

The data model and sample 
code (HTML template wind
ow) with SCORM API are 
provided to MPOE for learn
er tracking and communicat
ion with LMS.   
※ The sequencing and navi
gation instance is also inclu
ded in the LMS area frame. 

2. SCORM Application 

2-6. Data Model and API (instance) 

Sample of learning window with data model and API (instance) 
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Efforts toward data model and API (instance) application 
  Development of user interface to facilitate CAM application even without full knowledge 
  of the SCORM specification not well known  

  Shorter development period and improved learning effectiveness by providing the HTML 
   template window for data model and API (instance)  

  Regular education/training programs for MPOE officials, developers, and operators  

Difficulties in data model and API (instance) application 
  Improvement project ongoing as of 2005 to address the problem of LMS API instance 
  performance deterioration in case of the sudden influx of simultaneous users  

  Effort drastically increased to satisfy the additional requirements for utilizing cooperative 
   learning and auxiliary resource since data models must be added  

2. SCORM Application 

2-6. Data Model and API (instance) 
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2. SCORM Application 

2-7. Learning Contents Management System (LCMS) 
※Key function for linking 
    with LMS LCMS development and distribution (open source) 

Common cod
e 

management 

Contents 
registration 

Contents 
reorganization 

Metadata 
management 

Transmission 
management 

Statistics 
management 

Integrated 
search 
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2. SCORM Application 

2-7. Learning Contents Management System (LCMS) 

LCMS screen sample (reorganization) 
Function buttons for reorganization 

Contents structure 
design domain for r

eorganization 

Source contents stru
cture domain for re

organization 
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2. SCORM Application 

2-7. Learning Contents Management System (LCMS) 

Efforts toward LCMS application with SCORM specification 
  Open source provided to facilitate independent linking with LMS per MPOE 

  Sample code provided to shorten the development time for linking LCMS and LMS and  
   to improve learning effectiveness  

  Regular education/training programs for MPOE officials, developers, and operators 

Difficulties in LCMS application with SCORM specification 

  When the remote resource is defined as SCO inside the Manifest, programs sometimes 
   failing to run because of an MS Explorer security problem  

  Not enough time to respond to additional requirements such as contents reorganization  
   (reorganization function applied as a pilot system in 2004 and included in the improvement 
    project in 2005) 



3. Proposed SCORM Specification  
    Improvement for CHLS 
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3. SCORM Improvement 

3. SCORM Improvement for CHLS 

Jump control and auxiliary resource application 

  Improvement in the efficiency of the manifest structure definition and enhancement of 
   system performance 

  Plan for the sharing and distribution of contents including the auxiliary resource and 
   diversification of the content types  

Addition of support activity linked with the contents 
  Proposed SCROM specification improvement to support the contents-linked support  
   activity (also called collaborative learning activity) 

  Increased utilization of good digital educational resources in schools by allowing the 
   definition of on-cum-offline lectures in manifest 

Addition of simple competency linked with the contents 
  Seeking the solution of sequencing and navigation using the result of the assessment 
   system linked to systems outside LCMS 
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3. SCORM Improvement 

3-1. Jump Control and Auxiliary Resource Application 

Flexibility of the contents structure using jump control 

<Attribute> 
-  Action:  
   exitParent 
   exitAll 
   retry 
   retryAll 
   continue 
   previous 
   goAny 

-   targetItemID 

   <imsss:sequencing> 
      <imsss:sequencingRules> 
         <imsss:postConditionRule> 
            <imsss:ruleConditions> 
               <imsss:ruleCondition condition="satisfied"/> 
            </imsss:ruleConditions> 
            <keris:ruleAction action="goAny" targetItemID="item-001"/> 
         </imsss:postConditionRule> 
      </imsss:sequencingRules> 
   </imsss:sequencing> 
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Original lecture design and operation after the addition of jump control  

Current structure for two time repeat under the current sequencing 
 and navigation rule 

3. SCORM Improvement 

3-1. Jump Control and Auxiliary Resource Application 

※ In this case, the current learning position cannot be pr
esented accurately in the LMS menu.  
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3. SCORM Improvement 

3-1. Jump Control and Auxiliary Resource Application 

Applying the “Jump” concept foregoes the nee
d for the hidden <item> and enables the curre
nt learning position to be displayed in the lear
ning tree as Lesson 2 is conducted as shown ex
actly in the learning tree. 

Result of adding jump control by modifying the sample RTE 
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3. SCORM Improvement 

3-1. Jump Control and Auxiliary Resource Application 

Diversification of resource utilization with auxiliary resource 

<Photo source: SCORM Best Practices Guide for Content Developers (1st Edition), LSAL (2004 )> 

Proposed processing of the auxiliary resource as asset and review o
f its further processing as SCO 
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3. SCORM Improvement 

3-1. Jump Control and Auxiliary Resource Application 

Result of using auxiliary resource by modifying the sample RTE 

   <item identifier="item_id_01" identifierref="resource_id_01"> 
      <title>Content with Aux. Resources</title> 
      <imsss:sequencing> 
         <keris:auxResources> 
            <keris:auxResource title="English Dictionary" identifier="aR-01" identifierref="aR-01-Resource"/> 
            <keris:auxResource title="Syllabus" identifier="aR-02" identifierref="aR-02-Resource"/> 
         </keris:auxResources> 
      </imsss:sequencing> 
   </item> 
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3. SCORM Improvement 

3-2. Addition of Contents-linked Support Activity 

Learning activity with added support activity 
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3. SCORM Improvement 

3-2. Addition of Contents-linked Support Activity 

Addition to the manifest structure 

...Omitted... 
   <item identifier="item_id_01" identifierref="resource_id_01"> 
      <title>Support Activity supported</title> 
      <imsss:sequencing> 
      <keris:supportStructure> 
         <keris:supportActivity identifier="sa-001"> 
            <keris:supportRole>instructor</keris:supportRole> 
            <keris:supportService>email</keris:supportService> 
         </keris:supportActivity> 
         <keris:supportActivity identifier="sa-002"> 
            <keris:supportService>qna board</keris:supportService> 
         </keris:supportActivity> 
         <keris:supportActivity identifier="sa-003"> 
            <keris:supportRole>instructor</keris:supportRole> 
            <keris:supportRole>staff</keris:supportRole> 
            <keris:supportService>report tool</keris:supportService> 
         </keris:supportActivity> 
      </keris:supportStructure> 
   </item> 
...Omitted... 
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3. SCORM Improvement 

3-2. Addition of Contents-linked Support Activity 

Addition to API  

<Photo source: SCORM Run-Time Environment version 1.3, ADL (2004)> 

e.g., return_value = LaunchService(parameter_1, parameter_2, parameter_3) 

- parameter_1:  
 Refers to the service to be implemented 

- parameter_2: 
 Pertains to the roles separated by “;”, speci
fying the members related to the service  

- parameter_3:  
 Refers to the index number to be assigned 
when LMS stores the results of the service 
used by a learner 

- parameter_4:  
 Pertains to the identifier recognized by L
MS; this identifier refers to the results of th
e service  
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3. SCORM Improvement 

3-2. Addition of Contents-linked Support Activity 

Addition to the data model 
No Data Model Examples 
1 keris.supportactivity._count GetValue("keris.supportactivity._count") 
2 keris.supportactivity.n.id GetValue("keris.supportactivity.0.id") 
3 keris.supportactivity.n.role._count GetValue("keris.supportactivity.n.role._count") 
4 keris.supportactivity.n.role.n.type GetValue("keris.supportactivity.n.role.n.type") 
5 keris.supportactivity.n.role.n.type.instance._count GetValue("keris.supportactivity.n.role.n.type.instance._count") 

6 keris.supportactivity.n.role.n.type.instance.n.id GetValue("keris.supportactivity.n.role.n.type.instance.n.id") 

7 keris.supportactivity.n.role.n.type.instance.n.name GetValue("keris.supportactivity.n.role.n.type.instance.n.name") 

8 keris.supportactivity.n.role.n.type.instance.n.emailaddress GetValue ("keris.supportactivity.n.role.n.type.instance.n.emailaddress") 

9 keris.supportactivity.n.service.type GetValue("keris.supportactivity.n.service.type") 

10 keris.supportactivity.n.service.type.usage_status 
GetValue("keris.supportactivity.n.service.type.usage_status") 
SetValue("keris.supportactivity.n.service.type.usage_status", “true") 
SetValue("keris.supportactivity.n.service.type.usage_status", “false") 

11 keris.supportactivity.n.service.type.usage._count GetValue("keris.supportactivity.n.service.type.usage._count") 

12 keris.supportactivity.n.service.type.usage.n.i GetValue("keris.supportactivity.n.service.type.usage.n.id") 
13 keris.supportactivity.n.service.type.usage.n.date GetValue("keris.supportactivity.n.service.type.usage.n.date") 

14 keris.supportactivity.n.service.type.usage.n.title GetValue("keris.supportactivity.n.service.type.usage.n.title") 

15 keris.supportactivity.n.service.type.usage.n.score GetValue("keris.supportactivity.n.service.type.usage.n.score") 
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3. SCORM Improvement 

3-3. Addition to Contents-linked Simple Competency 

Workflow of competency information (scenario) 

① Simple competency information embedded as a <competencyStructure> sub-element under the leaf <item>  
     element in the manifest file  
② SCO (or asset in some cases) linked to the competency information-related <item> 
③ When the learning paths defined in the manifest file are dynamically executed by the Sequencing Engine, thereby  
     coming across 
④ Leaf <item> defined in the competency information (refer to the next slide) 
⑤ Contents linked to the <item> launched 
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3. SCORM Improvement 

3-3. Addition of Contents-linked Simple Competency 

Workflow of competency information (scenario) 
④ Leaf <item> is defined in the competency information as follows: 

   ④-1 The sequencing engine transfers the learning workflow execution authorization to the competency engine. 

   ④-2 The competency engine analyzes the competency information to determine whether or not the <item> 
            should be learned.  

   ④-3 If the <item> needs to be learned, the competency engine transfers the execution authorization of the 
           subsequent learning workflow to the sequencing engine with "continue" as the return value.   
           The sequencing engine then conducts the learning according to its own sequencing rule.  In this case, the 
           learning of the <item> may be bypassed according to the sequencing rule, since the return value of 
           "continue" does not mean that the SCO or asset linked to the <item> must be executed; instead, it suggests 
           that the learning workflow execution authorization is transferred.  When the contents are launched, the 
           overall workflow continues on to "⑤" below; going back to "③" above if the contents are skipped by the 
           sequencing engine. 

   ④-4 If there is no need to learn the <item>, the competency engine transfers the execution authorization to the 
           sequencing engine with "skip" as the return value.  The sequencing engine then skips the <item> without 
           processing the sequencing and launching the contents.  In this case, the overall workflow goes back to 
           "③" above. 

   ④-5 If the competency engine transfers the learning workflow execution authorization to the sequencing 
           engine without utilizing the competency information, the sequencing engine is called with "ignore" as the 
           return value.  In this case, the sequencing engine ignores competency information-related processing. 
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Addition to the manifest structure 

3. SCORM Improvement 

3-3. Addition of Contents-linked Simple Competency  

...Omitted... 
   <item identifier="item_id_01" identifierref="resource_id_01"> 
      <title>Support Activity supported</title> 
      <keris:competencyStructure type="active" competencySet="all"> 
         <keris:competency title="English Speaking" competencyIDRef="competency-001-01" competencyRatings="Excellent" /> 
         <keris:competency title="English Writing" competencyIDRef="competency-001-02" competencyRatings="Good" /> 
         <keris:action>continue</keris:action> 
      </keris:competencyStructure> 
      <imsss:sequencing> 
   </item>...Omitted... 
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Addition to the data model  

3. SCORM Improvement 

3-3. Addition of Contents-linked Simple Competency 

No Data Model Examples 
1 keris.competency.isable GetValue("keris.competency.isable") 
2 keris.competency.target_ids GetValue("keris.competency.target_ids") 
3 keris.competency.rating_up SetValue("keris.competency.rating_up", "competency_id_001_01") 
4 keris.competency.rating_down SetValue("keris.competency.rating_down", "competency_id_001_01") 



4. Conclusion 
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4. Conclusion and Future Research Directions 
4. Conclusion 

Best practice and sample RTE update 

  Development of best practice with added jump control and auxiliary resource 

  Development of best practice and sample RTE with support activity function added  

  Development of best practice and sample RTE with simple competency function added  

  Research for application stage to the field and verification study of educational effectiveness 

Need for innovative standardization study and case development 

  e-Learning system evolving into a complex system that organically links various 
   functions and systems such as contents, users, assessment, and community, offering more 
   complex contents such as game and simulation  

  Need for e-Learning standardization specification to respond promptly to such development 
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KERIS’s Standardization Efforts 

Learner 
profile 

Educational  
information 

metadata 

LMS and LCMS 

Learning 
architecture Contents 

Sequencing 
and 

navigation 

RTE Quality assurance 

QTI Packaging Repository 

KERIS 
e-Learning 

and 
u-learning 

Competency 

4. Conclusion 



Walking along this path by ourselves would be too lonely.  
Would you care to join us? 

- e-Learning Innovation Team, KERIS - 

Thank you very much. 


